[3H]-ouabain binding sites in rat brain: distribution and properties assessed by quantitative autoradiography.
The anatomic distribution of high- and low-affinity cardiac glycoside binding sites in the nervous system is largely unknown. In the present study the regional distribution and properties of these sites were determined in rat brain by quantitative autoradiography (QAR). Two populations of cardiac glycoside binding sites were demonstrated with [3H]-ouabain, a specific inhibitor of Na,K-ATPases: (a) high-affinity binding sites with Kd values of 22-69 nM, which were blocked by erythrosin B, and (b) low-affinity binding sites with Kd values of 727-1482 nM. Sites with very low affinity for ouabain were not found by QAR. High- and low-affinity [3H]-ouabain binding sites were both found in all brain regions studied, including somatosensory cortex, thalamic and hypothalamic areas, medial forebrain bundle, amygdaloid nucleus, and caudate-putamen, although the distributions of high- and low-affinity sites were not congruent. Low-affinity [3H]-ouabain binding sites (Bmax = 222-358 fmol/mm2) were approximately twofold greater in number than high-affinity binding sites (Bmax = 76-138 fmol/mm2) in these regions of brain. Binding of [3H]-ouabain to both high- and low-affinity sites was blocked by Na+; however, low-affinity binding sites were less sensitive to inhibition by K+ (IC50 = 6.4 mM) than the high-affinity [3H]-ouabain binding sites (IC50 = 1.4 mM). The QAR method, utilizing [3H]-ouabain under standard conditions, is a valid method for studying modulation of Na,K-ATPase molecules in well-defined anatomic regions of the nervous system.